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PROBLEM TO BE SOLVED: To favorably control the 
orientation of the crystal axis of a magnetic layer and both the 
particle size and the distribution of the particle size and to 
realize a high density recording by improving the SNR 
concerning a magnetic recording medium and a magnetic 
storage device. 

SOLUTION: The magnetic recording medium consists of a 
substrate and a magnetic layer provided above the substrate. 
The magnetic layer has a first layer provided on the substrate 
side and a second layer provided on the opposite side of the 
substrate to the first layer and the first layer consists of a 
CoCrB based alloy having 1-10 nm film thickness and the 
second layer consists of a Co based alloy having 5-30 nm film 
thickness. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] This 2nd layer is a magnetic-recording medium which consists of a substrate and a magnetic layer 
prepared above this substrate, and it has this substrate and the 2nd layer prepared in the opposite side, and 
this 1st layer consists of a CoCrB system alloy whose thickness is 1-1 Onm, and consists of a Co system alloy 
whose thickness is 5-30nm to the 1st layer in which this magnetic layer was prepared in this substrate side, 
and this 1 st layer. 

[Claim 2] It is the magnetic-recording medium according to claim 1 which generates very fine particle size and 
uniform grain-size distribution in this 2nd layer so that it may become smaller than particle diameter [ in / in 
particle diameter / in / it has further the nonmagnetic substrate layer prepared between said substrate and 
said 1st layer, and / in this 1st layer / said 2nd layer / this nonmagnetic substrate layer ]. 
[Claim 3] said 1st layer — CoCra Bb Xc Yd from — magnetic-recording medium according to claim 1 or 2 
which it becomes and are X=Pt, Y=Ta, 30>=a (at%)>=15. 8>=b (at%)>=1, 15>=c (at%)>=0, and 5>=d (at%)>=0. 
[Claim 4] Said 1st layer is a magnetic-recording medium of claim 1-3 given in any 1 term which is nonmagnetic 
at a room temperature. 

[Claim 5] Said 2nd layer is a magnetic-recording medium of claim 1-4 given in any 1 term it is unstated from 
the ingredient chosen from the group who consists of Co, Fe, nickel and these alloys. CoCrTa, CoCrPt, 
CoCrPtB, CoCrPtTa. CoCrPtW, and CoCrPtTaNb. 

[Claim 6] It consists of a substrate and a magnetic layer prepared above this substrate. This magnetic layer It 
has this substrate and the 2nd layer prepared in the opposite side to the 1st layer prepared in this substrate 
side, and this 1st layer. This 1st layer is a magnetic-recording medium which the content of B consists of a 
CoCrB system alloy beyond 1at%, and consists of a Co system alloy smaller than the content of B [ in / 
layer / this / 2nd / in content of B / 0 or this 1 st layer ]. 

[Claim 7] It consists of a substrate and a magnetic layer prepared above this substrate. This magnetic layer It 
has this substrate and the 2nd layer prepared in the opposite side to the 1st layer prepared in this substrate 
side, and this 1st layer. It is the magnetic-recording medium which X is the element or alloy which promotes 
the deposit of Cr, and consists of a Co system alloy smaller than the content of X [ in / layer / this / 2nd / in 
content of X / 0 or this 1st layer ] by this 1st layer consisting of a CoCrX system alloy. 
[Claim 8] Said X is a magnetic-recording medium according to claim 7 which consists of an element chosen 
from the group who consists of B, Ag, Cu, C, and P, or its alloy. 

[Claim 9] It has at least one magnetic-recording medium and at least one head which performs informational 
record and playback to this magnetic-recording medium. This magnetic-recording medium It consists of a 
substrate and a magnetic layer prepared above this substrate. This magnetic layer This 2nd layer is magnetic 
storage which it has this substrate and the 2nd layer prepared in the opposite side, and this 1st layer consists 
of a CoCrB system alloy whose thickness is 1-1 Onm, and consists of a Co system alloy whose thickness is 5- 
30nm to the 1st layer prepared in this substrate side, and this 1st layer. 



[Translation done.] 



.../tranjweb_cgLejje?u=http%3A%2F^2Fww^ 



JP.2001 -1 76047.A [DETAILED DESCRIPTION] 1 /4 ^— v 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a magnetic-recording medium and magnetic storage, 
especially is high-density and relates to the magnetic-recording medium and magnetic storage which perform 
magnetic recording within a field. 
[0002] 

[Description of the Prior Art] The memory capacity of the magnetic-recording medium for the magnetic 
recording within a field is increasing quickly with development of reduction and the magneto-resistive effect of 
a medium noise, and a high sensitivity spin valve head. A typical magnetic-recording medium has the 
configuration to which the laminating of a substrate, a seed layer, Cr or Cr system substrate layer, Co system 
magnetic layer to which information is written, C or a DLC top layer, and the organic lubricant layer was 
carried out in this sequence. 

[0003] What is necessary is to decrease the thickness of a magnetic layer and just to decrease the grain size 
of a magnetic layer, and distribution of grain-size distribution, in order to reduce a medium noise. The 
thickness of a magnetic layer is using the interlayer prepared between the magnetic layers and substrate 
layers which consist of CrTiB, using appropriately the substrate layer which consists of CrMo, NiAl, etc., and 
can be reduced. Thus, by reducing a medium noise, a signal-to-noise ratio (SNR) can be improved and high 
density record can be realized. A substrate layer also has the effectiveness of promoting the crystallographic- 
axis orientation of the magnetic layer in the field to which the coercive force of a magnetic layer and the 
thermal stability of a bit are made increasing. In order to make crystallographic-axis orientation of a magnetic 
layer good, it is necessary to enlarge thickness of a substrate layer comparatively. This is because the 
crystallographic-axis orientation of a magnetic layer will fall if a substrate layer is thin. However, while grain- 
size distribution of a magnetic layer usually applies to grain-size distribution of a substrate layer, the grain size 
of a substrate layer increases the grain size of a substrate layer with the increment in the thickness of a 
substrate layer depending on the thickness of a substrate layer. That is, in order to reduce the grain size of a 
magnetic layer, and distribution of grain-size distribution, it is necessary to reduce the thickness of a 
substrate layer. 
[0004] 

[Problem(s) to be Solved by the Invention] For this reason, by the conventional magnetic-recording medium, 
when the thickness of a substrate layer was controlled, there was a problem referred to as having to give 
priority to improvement in the crystallographic-axis orientation of a magnetic layer, the grain size of a 
magnetic layer, and one side of improvement in grain-size distribution. That is, although the crystallographic- 
axis orientation of a magnetic layer can improve by making the thickness of a substrate layer increase, the 
grain size of a magnetic layer and distribution of grain-size distribution will increase in this case. On the other 
hand, although the grain size of a magnetic layer and grain-size distribution can improve by reducing the 
thickness of a substrate layer, the crystallographic-axis orientation of a magnetic layer will fall in this case. 
[0005] Therefore, this invention aims at offering the magnetic-recording medium and magnetic storage which 
control both the crystallographic-axis orientation of a magnetic layer, grain size, and grain-size distribution 
good, carry out improvement in SNR, and enable high density record. 
[0006] 

[Means for Solving the Problem] The above-mentioned technical problem consists of a substrate and a 
magnetic layer prepared above this substrate. This magnetic layer The magnetic-recording medium by which 
this 2nd layer consists of a Co system alloy whose thickness is 5-30nm to the 1st layer prepared in this 
substrate side and this 1st layer by having this substrate and the 2nd layer prepared in the opposite side, and 
this 1st layer consisting of a CoCrB system alloy whose thickness is 1-1 Onm can attain. According to this 
invention, grain size of a magnetic layer can be far made smaller than the grain size of a substrate layer. 
[0007] A magnetic-recording medium has further the nonmagnetic substrate layer prepared between said 
substrate and said 1 st layer, and this 1 st layer is good also as a configuration which generates very fine 
particle size and uniform grain-size distribution in this 2nd layer so that the particle diameter in said 2nd layer 
may become smaller than the particle diameter in this nonmagnetic substrate layer, said 1st layer — CoCra 
Bb Xc Yd from — it can become and can also be referred to as X=Pt, Y=Ta, 30>=a (at%)>=15, 8>=b (at%)>=1, 
15>=c (at%)>=0, and 5>=d (at%)>=0. 

[0008] Said 1 st layer may be nonmagnetic at a room temperature. Said 2nd layer may be a configuration which 
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consists of an ingredient chosen from the group who consists of Co, Fe, nickel and these alloys. CoCrTa. 
CoCrPt. CoCrPtB, CoCrPtTa, CoCrPtW, and CoCrPtTaNb. The above-mentioned technical problem consists 
of a substrate and a magnetic layer prepared above this substrate. This magnetic layer It has this substrate 
and the 2nd layer prepared in the opposite side to the 1st layer prepared in this substrate side, and this 1st 
layer. The content of B consists of a CoCrB system alloy beyond 1at%, and this 1st layer can attain this 2nd 
layer also by the magnetic-recording medium which consists of a Co system alloy with the content of B 
smaller than the content of B in 0 or this 1 st layer. 

[0009] The above-mentioned technical problem consists of a substrate and a magnetic layer prepared above 
this substrate. This magnetic layer It has this substrate and the 2nd layer prepared in the opposite side to the 
1st layer prepared in this substrate side, and this 1st layer. This 1st layer consists of a CoCrX system alloy, 
and X is the element or alloy which promotes the deposit of Cr, and can attain this 2nd layer also by the 
magnetic-recording medium which consists of a Co system alloy with the content of X smaller than the 
content of X in 0 or this 1 st layer. 

[0010] In this case, said X may be a configuration which consists of an element chosen from the group who 
consists of B, Ag, Cu, C, and P, or its alloy. The above-mentioned technical problem is equipped with at least 
one magnetic-recording medium and at least one head which performs informational record and playback to 
this magnetic-recording medium. This magnetic-recording medium It consists of a substrate and a magnetic 
layer prepared above this substrate. This magnetic layer It has the 1st layer prepared in this substrate side, 
and this substrate and the 2nd layer prepared in the opposite side, this 1 st layer consists of a CoCrB system 
alloy whose thickness is 1-1 Onm, and the magnetic storage which consists of a Co system alloy whose 
thickness is 5-30nm can also attain this 2nd layer. 

[0011] Therefore, according to this invention, the magnetic-recording medium and magnetic storage which 
control both the crystal I ograp hi c-axis orientation of a magnetic layer, grain size, and grain-size distribution 
good, carry out improvement in SNR, and enable high density record are realizable. 
[0012] 

[Embodiment of the Invention] Below, each example of the magnetic storage which becomes the magnetic- 
recording medium and this invention which turn into this invention is explained with a drawing. 
[0013] 

[Example] Drawing 1 is the sectional view showing the important section of the 1st example of the magnetic- 
recording medium which becomes this invention. The magnetic-recording medium shown in this drawing 
consists of a substrate 1, the nonmagnetic substrate layer 2, a magnetic layer 3, and a top layer 4. A magnetic 
layer 3 consists of the 1st layer 31 and 2nd layer 32. A substrate 1 consists of glass, sapphire, silicon, or 
aluminum in this example. If needed, mechanical texture processing may be performed to the front face of a 
substrate 1 so that it may have an anisotropy to an one direction. The front face of the substrate 1 which 
consists of glass, sapphire, or silicon may be plated with NiAI. Moreover, the spatter of the NiP may be carried 
out to the front face of the substrate 1 which consists of aluminum. 

[0014] The nonmagnetic substrate layer 2 has the 1st or 2nd following structure. With the 1st structure, the 
nonmagnetic substrate layer 2 consists of an ingredient chosen from the group who consists of Cr, CrMo, CrTi, 
CrV and CrW, and CrMn, and has 5-30nm thickness. This 1st structure is suitable when a substrate 1 consists 
of aluminum. On the other hand, with the 2nd structure, the nonmagnetic substrate layer 2 consists of NiAI or 
FeAl, and has 5-30nm thickness. This 2nd structure is suitable when a substrate 1 consists of glass, sapphire, 
or silicon. 

[0015] The 1st layer 31 consists of a CoCrB system alloy which has 1-1 Onm thickness. The 2nd layer 32 
consists of a Co system alloy which has 5-30nm thickness. The content of B in the 1st layer 31 is more than 
1at%, and is 4 - 10at% preferably. Moreover, the content of B in the 2nd layer 32 is smaller than the content of 
B in 0 or the 1st layer 31. For example, the content of B in the 2nd layer 32 is 0 - 6at%, and is less than 
[ 4at% ] preferably. In the 2nd layer 32, very fine particle size and uniform grain-size distribution are prepared 
in the 1st layer 31, nucleation, i.e., since it generates. Consequently, the particle diameter in the 2nd layer 32 
is smaller than the particle diameter in the nonmagnetic substrate layer 2. 

[0016] the 1st layer 31 — CoCra Bb Xc Yd from — it may become and you may be X=Pt. Y=Ta, 30>=a (at%) 
>=15, 8>=b (at%)>=1, 15>=c (at%)>=0. and 5>=d (at%)>=0. Moreover, the 1st layer 31 may be nonmagnetic at a 
room temperature because of high Cr concentration or the small particle volume. The 2nd layer 32 may be a 
configuration which consists of an ingredient chosen from the group who consists of Co, Fe, nickel and these 
alloys. CoCrTa. CoCrPt, CoCrPtB, CoCrPtTa, CoCrPtW. and CoCrPtTaNb. In this case, thickness of the 2nd 
layer 32 can be set to 5-30nm. and the crystallographic axis of the 2nd layer 32 can also be considered as the 
configuration by which orientation is carried out to **** on the front face of the 1st layer 31 in which the 2nd 
layer 32 is formed. 

[0017] The top layer 4 consists of C or DLC. Preferably, the organic lubricant layer is applied to the top layer 
4. According to this example, the 1st layer 31 which has good crystal lographic-axis orientation can be obtained 
to the substrate layer 2. Furthermore, in the 2nd layer 32, distribution of grain size and grain-size distribution 
can be made small. Consequently, a medium noise can be reduced as the magnetic layer 3 whole, and, thereby, 
a magnetic-recording medium can realize high SNR and high density record. 

[0018] In addition, although it is the configuration that the 1st layer 31 consists of an alloy containing B. in this 
example, when the element or alloy which promotes the deposit of Cr is expressed with X. it is good as a 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



06/04/1 1 



JP,2001-176047,A [DETAILED DESCRIPTION] 



3/4 ^— v 



modification also as a configuration which the 1st layer 31 becomes from CoCrX. In this case, the 2nd layer 32 
consists of a Co system alloy with the content of X smaller than the content of X in 0 or the 1st layer 31. 
Here, X consists of an element chosen from the group who consists of B, Ag, Cu, C, and P, or Its alloy. 
[0019] Next, the 2nd example of the magnetic-recording medium which becomes this invention is explained. 
Drawing 2 is the sectional view showing the important section of the 2nd example of a magnetic-recording 
medium. The same sign is given to the same part as drawing 1 among this drawing, and the explanation is 
omitted. The magnetic-recording medium shown in drawing 2 has further the interlayer 5 prepared between 
the substrate layer 2 and the 1 st layer of a magnetic layer 3. This interlayer 5 consists of a CoCr system alloy 
whose thickness is 1-5nm. 

[0020] According to this example, the crystal I ograp hi c-axis orientation of the 1st layer 31 can improve further 
by forming an interlayer 5. Next, the 3rd example of the magnetic-recording medium which becomes this 
invention is explained. Drawing 3 is the sectional view showing the important section of the 3rd example of a 
magnetic-recording medium. The same sign is given to the same part as drawing 1 among this drawing, and the 
explanation is omitted. 

[0021] By the magnetic-recording medium shown in drawing 3 , it has the two-layer structure where the 
substrate layer 2 consists of a part for a part for the 1st substrate layer 21, and the 2nd substrate layer 22. 
The amount of [ 1st / 21 ] substrate layer consists of an alloy which has NiAl or B-2 crystal structure. 
Moreover, the amount of [ 2nd / 22 ] substrate layer consists of Cr which has 0.15-10nm thickness, or a Cr 
system alloy. According to this example, by making the substrate layer 2 into two-layer structure, it cannot be 
concerned with the ingredient used for a substrate 1, but the crystallographic-axis orientation as the 
substrate layer 2 whole can be improved further. 

[0022] Next, the 4th example of the magnetic-recording medium which becomes this invention is explained. 
Drawing 4 is the sectional view showing the important section of the 4th example of a magnetic-recording 
medium. The same sign is given to the same part as drawing 1 among this drawing, and the explanation is 
omitted. The magnetic-recording medium shown in drawing 4 has further the seed layer 6 which consists of 
NiP. When aluminum used especially for the substrate 1 is used according to this example, the 
crystallographic-axis orientation as the substrate layer 2 whole can be improved further. 

[0023] In addition, it cannot be overemphasized that two or more [ of arbitration ] may be combined among the 
1st - the 4th example, and modifications of the above-mentioned magnetic-recording medium. Next, the 
particulate structure obtained by the magnetic-recording medium which becomes this invention is explained. 
For a comparison, drawing 5 shows the particulate structure in some magnetic-recording media equipped with 
the magnetic layer which has monolayer structure. The magnetic-recording medium shown in this drawing 
consists of a substrate 1, the substrate layer 2, an interlayer 500, a magnetic layer 501, and a top layer 4. 
Since the effectiveness of the combination of the interlayer 500 in this case and a magnetic layer 501 
completely differs from the effectiveness of the magnetic layer structure in this invention, it should not 
confuse this combination with the magnetic layer structure in this invention, it is shown in this drawing — as - 
- the particle diameter of the substrate layer 2, an interlayer 500, and a magnetic layer 501 — respectively — 
abbreviation — it is the same. 

[0024] On the other hand, drawing 6 shows the particulate structure in a part of 2nd example of the magnetic- 
recording medium explained with drawing 2 . The same sign is given to the same part as drawing 2 among 
drawing 6 , and the explanation is omitted, particle diameter [ in / as shown in drawing 6 / a part of substrate 
layer 2, interlayer 5, and 1st layer 31 ] — respectively — abbreviation — it is the same. However, the particle 
diameter of the 2nd layer 32 becomes and is [ / the particle diameter of the substrate layer 2 ] small. 
[0025] Drawing 7 is drawing showing the TEM (Transmission Electron Microscopic) cross-section dark field 
image of the magnetic-recording medium shown in drawing 5 . The ingredient which used drawing 7 R> 7 for a 
substrate 1 (or substrate side), the substrate layer 2, the interlayer 500, the magnetic layer 501 , and the top 
layer 4 shows the case of NiAI/CrMo/CoCrMo/CoCrPtTa/C, respectively. 

[0026] the magnetic-recording medium shown in drawing 5 from the TEM cross-section dark field image shown 
in drawing 7 — the particle diameter of a magnetic layer 501 — the particle diameter of the substrate layer 2, 
and abbreviation — the same thing was checked. As shown in draw ing 7 R> 7, the pillar-shaped particle of the 
NiAl substrate 1 induces the same particle diameter in the layer 2,500,500 formed on a substrate 1. Such a 
phenomenon is closely related to the particle of the substrate layer 2 which induces the crystallographic-axis 
orientation [ **** ] of the layer 500,501 formed on the substrate layer 2. 

[0027] On the other hand, drawing 8 shows the TEM cross-section dark field image of the 3rd example of the 
magnetic-recording medium explained with drawing 3 . Moreover, drawing 9 is drawing showing the TEM flat- 
surface dark field image of the 1st layer 31 in the 3rd example of a magnetic-recording medium. The ingredient 
which used drawing 8 and drawing 9 for a substrate 1 (or substrate side), the substrate layer 2, an interlayer 5, 
the 1st layer 31, the 2nd layer 32, and the top layer 4 shows the case of NiAI/CrMo/CoCrMo/CoCrPtB/C, 
respectively. 

[0028] From drawing 8 and drawing 9 , by adding B into the CoCr system alloy of the 1st layer 31, particle 
diameter decreased and it was checked that particle diameter becomes quite smaller than the particle 
diameter of the substrate layer 2. That is, the particle of the small particle diameter of the 1st layer 31 of 
CoCrPtB is formed on the particle of the CrMo substrate layer 2. Thus, by adding B into the CoCr system 
alloy of the 1st layer 31, in addition to Cr deposit in a particle boundary, as shown in drawing 9 , a spot with 
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many amounts of CKs) is further formed in a particle. The spot with many amounts of CKs) grows on straight 
side so that a particle may be divided into the smaller particle Gsmall. However, division of such a particle 
does not take place in all particles, and the big particle Gbig containing a spot with many amounts of CKs) in 
inside is left behind. Therefore, the particle of the CoCr system alloy of the 1st layer 31 formed on the particle 
of the CrMo substrate layer 2 remains as a big particle Gbig which is divided into the small particle Gsmall or 
contains a spot with many amounts of CKs). Consequently, distribution of grain-size distribution in the 1st 
layer 31 is comparatively large. 

[0029] However, in the 3rd example of a magnetic-recording medium, a CoCrB system alloy is used as the 1 st 
layer 31 for carrying out nucleation of the diameter of a very fine particle, and the uniform grain-size 
distribution in the 2nd layer 32 which consists of a Co system alloy which forms a magnetic layer 3 rather than 
is used as a recording layer. Although the big particle Gbig containing a spot with many amounts of CKs) 
among the particles of a CoCrB system alloy does not function as a nucleation site in the 2nd layer 32, the 
small particle Gsmall of Co system alloy is formed also on such a big particle Gbig of a CoCrB system alloy. 
[0030] Therefore, as shown in drawing 10 , in the 2nd layer 32 of the CoCr system alloy formed on the 1 st 
layer 31 of a CoCrB system alloy, very fine particle size and uniform grain-size distribution are acquired 
Drawing 10 is drawing showing grain-size distribution of the substrate layer 2 in the 3rd example of a 
magnetic-recording medium, the 1st layer 31, and the 2nd layer 32. An axis of ordinate shows a particle 
number per arbitration among drawing 10 , and an axis of abscissa shows particle diameter per arbitration. 
Among drawing 10 , in (a), grain-size distribution of the substrate layer 2 and (b) show grain-size distribution 
of the 1st layer 31, and (c) shows grain-size distribution of the 2nd layer 32. 

[0031] Drawing 1 1 is drawing showing SNR in the combination of the 2nd and 4th examples of a magnetic- 
recording medium about the various thickness of the 1st layer 31. An axis of ordinate shows SNR by dB among 
this drawing, an axis of abscissa shows the thickness of the 1st layer 31 by nm, - mark shows SNR in case the 
thickness of the magnetic layer 3 whole is 20nm, and ** mark shows SNR in case the thickness of the 
magnetic layer 3 whole is 1 7nm. For drawing 1 1 , the ingredient used for a part for a part for the 1 st substrate 
layer 21 and the 2nd substrate layer 22, an interlayer 5, the 1st layer 31, and the 2nd layer 32 is 
aluminum/NiP/CrMo10/CoCr35/CoCr24Pt10 B6/CoCr22Pt1 2Ta2, respectively. SNR of a case is shown. As 
shown in drawing 1 1 , in having the two-layer structure where a magnetic layer 3 consists of the 1st layer 31 
and 2nd layer 32 as compared with the case where only the 2nd layer 32 is formed as a magnetic layer 3 only 
for the 1st layer 31, it turns out that high SNR is obtained. 

[0032] Drawing 12 is the top view showing the important section of one example of the magnetic storage which 
becomes this invention. Magnetic storage serves as the profile housing 50, two or more arms 51, and the 
record reproducing head 52 prepared at the tip of each arm 51 from two or more magnetic-recording media 
10, and this drawing shows the condition of having removed the lid which closes the upper part of housing 50. 
The record reproducing head 52 has the well-known configuration which consists of the reproducing-head 
sections, such as an MR head and a GMR head, and the recording head sections, such as an inductive head. 
Moreover, since the basic configuration of the magnetic storage shown in this drawing itself is common 
knowledge, the detailed explanation is omitted. This example of a magnetic recording medium has the 
description in the structure of the magnetic-recording medium 10. The magnetic-recording medium 10 may 
have which structure of the above 1 st of a magnetic-recording medium - the 4th example. 
[0033] In addition, the basic configuration of the magnetic storage which can apply the magnetic-recording 
medium which becomes this invention is not limited to the configuration shown in drawing 12 , and can be 
applied to various magnetic storage. Moreover, magnetic storage should just be the configuration equipped with 
at least one magnetic-recording medium. As mentioned above, although the example explained this invention, 
this invention is not limited to the above-mentioned example, and it cannot be overemphasized that 
deformation and amelioration various by within the limits of this invention are possible. 
[0034] 

[Effect of the Invention] According to this invention, the magnetic-recording medium and magnetic storage 
which control both the crystallographic-axis orientation of a magnetic layer, grain size, and grain-size 
distribution good, carry out improvement in SNR, and enable high density record are realizable. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the important section of the 1 st example of the magnetic- 
recording medium which becomes this invention. 

[Drawing 2] It is the sectional view showing the important section of the 2nd example of the magnetic- 
recording medium which becomes this invention. 

[Drawing 3] It is the sectional view showing the important section of the 3rd example of the magnetic- 
recording medium which becomes this invention. 

[Drawing 4] It is the sectional view showing the important section of the 4th example of the magnetic- 
recording medium which becomes this invention. 

[Drawing 5] It is the sectional view showing the particulate structure in some magnetic-recording media 
equipped with the magnetic layer which has monolayer structure. 

[Drawing 6] It is the sectional view showing the particulate structure in a part of 2nd example of a magnetic- 
recording medium. 

[Drawing 7] It is drawing showing the TEM cross-section dark field image of the magnetic-recording medium 
shown in drawing 5 . 

[Drawing 8] It is drawing showing the TEM cross-section dark field image of the 3rd example of a magnetic- 
recording medium. 

[Drawing 9] It is drawing showing the TEM flat-surface dark field image of the 1st layer in the 3rd example of a 
magnetic-recording medium. 

[Draw ing 10] It is drawing showing grain-size distribution of the substrate layer in the 3rd example of a 
magnetic-recording medium, the 1st layer, and the 2nd layer. 

[Drawing 11] It is drawing showing SNR in the combination of the 2nd and 4th examples of a magnetic- 
recording medium. 

[Drawing 12] It is the top view showing the important section of one example of the magnetic storage which 
becomes this invention. 
[Description of Notations] 

1 Substrate 

2 Substrate Layer 

3 Magnetic Layer 

4 Top Layer 

5 Interlayer 

6 Seed Layer 

31 1st Layer 

32 2nd Layer 



[Translation done.] 
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mm&o±*\zmrt ?, Jh-fcs&ji t a> s, ft y . 
mtttJii*. K»«»=ttit&*ifc«i smi 

U 

1SS1 0>BI*ffiJf A<1 ~ 1 0 nm0Co C r B3££&A* 
»I2©IBMit5-'30ninOCo!IA4fr6S 

«. EAEiMM*. 

t* ■ i= *s it * * y * * < ft -s «fc 5 1= . em 2 <& 
-r^>. i EEafitftEEtttt. 

[«3fc*3] ffirlBIR 1 ©SI*, CoCrg Bb X 0 Y 
d fr&ftU. X = P t , Y = T a , 30la (at%) 
^15, 8 S b (atK) II, 151c ( a t %) > 
0. 5>d (a t%) ^0"Cfc4, tt*£l XI*2EK 
©KAEiiieH*. 

C«**4] mu% i cdb I*. li-eo«ttTfft«, 

if** i ~ 3 wrtifr i Tummmmmam*. 
[«**5] mtnm2<Dm\t. co, Fa, Niay 

^*lS>0>'&&. CoCrTa, CoCrPt, CoCr 
P t B, CoCrPtTa, CoC r P tWSl/CoC 
r P t T a N b A> ^ft-SSOb— ^ 

[|f*Jg6] 

iSttffi£D±^icis:itP> ftfc&teB <t ^ ft y , 
tttti&iis. K*swi3t6itt>*tfcmi ©it. in 

1 a>Bl*B0^*MA<1 a t %lil±©C o C r B^ 

£#j^e>fty. 

i£«2©BI*Btf>#*rftA<0. XI*. i£5sl ©Blcfclf 
4B(0^*g<fcy/jN$O. CoI^P,^, 1SIB 

[IS#II7] Sffit. 

«S«tt©±^l=»lt 6*tfc«ttJi <!: b ft y . 

s«1£bi*. e««fi!iicsitt»*i^mi amt. mni 

U 

SI1 CDjfliCoC r X^^&fty. XI*CrO>#r 

iSm2roSi*xro#^4A<0 % XI*. i*mi cDBlcfcl■J• 
&x<&•£^rfi < J:y/^^l^. coi^^&s. age 

[»3fcll8] fJieXI*. B. Ag, Cu. C, PfrP, 



ft 5 7 ;u— *> g# $ ^ tc^x i* -e ro^^ an t, ft 

4. S**«7EE<©«AEiSii{*. 
[ft*il9j '^(tt-loroigfB^ftt, 

KffiftBI*. S*«fflllzl6ltP.3h.fcmi cDMt. 111 
CDBlc^US*««!:S^«llcHltb^fcm2rolli:$W 
U 

IS1 <DBI±ISJ?A<1 ~ 1 0 nmOCo C r B^Sfr 

?>fty. 

KS2©BI*^J1A<5~3 Onm©CoSt4H5 

[ftgoiftHftKB] 

[0001] 

[Hf8a>®-f £ftffi#If] *£9l{±ttEEftJ§tt&lfliE 
AE«ggl-«y. 1#l=XftK-eiEnBAEtt$fT?B 

EE«Eft&ifl&EEitSBi::N-f «. 

[O 0 0 2] 

[ft&O&mi EAttffEIM0ttftEIM§{ta>Ett8 

*i*. ^ft/-fX©«Mai;«m«tn:3a^ai;^ffisx 

JtattftttftEftttMtli, ««u v-KB. CrXI*C 
r^TifeB. 1f^A<»A^^Com^1fli. CXI*DL 

[0 0 0 3] ^^^X^^SEfSlcl*. EttJKDIIJt 

£3S'>£i±t. Ki4B©&^iMX&i/&?--tMX#3i 

0»Sfc^^'>*t!-^l*S^o ffittJfOKJSI*. 0>|;tl*C 
r Mo, N i A I ^e.ft-5TifeJI£ji«JI::flH\ 00*. 
IfC r T i BA^ft&MttBtTifeBtroP^lciSltb+i 

i=. ^^'Tx^iga-r-sciricky. m^n&mit 

(SNR) $|S)±L. ^^SI5©^^a-r-5Ci:A<T'^ 
i>. TifeHI*. m\tm(D&mi3$.lft£y K05S»SS14 
$JtJ0 $ ti- ST? ©«1£J10?$SSI4E|RJ ^ffiit $ 3a 
St^-T*. K1fJl<DlSS$4E|S)£&#ft=o(D<!:-f -Sic 
I*. TtfeJlroffiJSl*it«M^#<-r-5,!&^A<fci, 6 c^. 

i*. Ti&mtmi^t. Eii)i09ttanBiqi^ET-r«^ 

t.T?3&4. LA^L. «1±lla)Jgt^+l--<X»^l*. ffitgl* 

•t'f Xi±TtfeBroffili:ir«c#L. T«6fflfl5ia ; f-y--fXi* 

T^mommomisitmzmisa-r^o o^y. »^s© 

I*. T*feJl<&KJf£<£3a£-t±S!&g*<;fc5. 
[0 0 0 4] 

[^^*<^9iL.<t-5 t-r-s^a] zotztb* 'a%o>mm. 



(3) 



4tiB2 O 0 1-1 7 6 0 4 7 



Po^A^feofco BP^. ai4H©^SIftS|S)l*. TiSJf© 
ffiIS^liftl*1i--5>w<i:-CFpJ±prtg-efe'S)A^ C©il£l* 
ffitt»03g^-9--< X^©**^^* L 

TL$5. te*, «t£B©ia^r^x&tf?a?--y->fX# 

^©^^^©JgilfftSlSjAMSTL-CL*?., 

S N R|S)± LTS?BSIB^^pr«6<!:-r-5ffiglIBSJg#& 
[0 0 0 6] 

i*. tt*«fli=tti? e>*ifefti<DH&. ^mi©Bc:» 

Lt«*fcE»ffllc»i*£*i.fcB2fl!>Bi:£*U i£Jg 
1©BI*HJI*<1 -1 0nm©CoC r B^^A^fc 
y s Wl% 2 ©BI*KJ?A< 5 ~ 3 0 n m© C o 6 

if. wtifflttw-fxt. Ttfe»o5ia^-y-'fXj:yii 
[0007] Btfteotttttf*. mn&fiitmnm-\G>m 

i©MI=ttlf&J|xfc#M»ttT*B*»=*U 

Bl*. ire*2®Bl=ftl*&tt?S*<l»M81£Tl&Bl= 

fcit*tw«j: y /h* < ft*«k 5i=, si 2 ©bi=t« 
ws^im xa. vx*- -r x»# £ n±-t & 

<h Lttfil^. MTfBg1©BI*, CoCr a Bb X c 
Yd fr&fty. X = Pt, Y = T a . 30^a (at 
%) ^ 1 5 . 8 & b (at%) 11, 1 5 ^ c (at 
%) ^0. 5^d (at%) ^0tt5CifC#ii, 

[0008] BirtBSri ©B«\ iiuMttufc^xt 

SiTKg 205111*, Co. Fe. N i StfC*!,?)© 
CoCrTa, CoCrPt. CoCrPtB. 
CoCrPtTa, C o C r P t W&tf C o C r P t T 

*i=Bit&*ifc»ttB£fr&*y. KttttJfi*. tssffi 

«l=«l+6*ifc*l©llfc. ttffl aBKttlttftttfc 

5ttttr=ttit&*ifett2a>B&$*u smi©Bi*B 

©^S*<1 a t %fel±©C o C r B^-g^fr £ £ y „ 

tt*2a>Bi±Bo**mfito. xi*, emi©Bi=fcit 

[0 0 0 9] ±lB©fSfflli, KS«(7)±^IC1S 
lt**ifcmi ©B«t, ^11 ©BI=*JLi£*8E£K*H81 

ic&it&jifem 2 <db&£*u K§M©Bi*cocr 
x c, & y . x i* c r ©ff tB mm-t Z7tmx.it 

**T?fcV. SM2CDMI*XCD^^**<0. XI*, 

1 ©Slcfcl+SX(D*WaJ:y/J^Lv Col^b 



6iIftEftK«i: iot *B*t» * 
[ooio] cow*, iKriext*, b. A g . Cu. 
C, P4^6<t«^— ^6H«*ftfc5E*Xtt*«)* 
feoTtfil,*. ±15©Kffil*, &t$. < 
tt»lo©«JRCIM«*:i:. Kffi§lfE§!«#:|cft LT« 
ffi©ES;&tfS££fT 5d>fc< tt, 1 ocD^-y Kfc*B 

ttBftG&JMti*, stst. i**tto±*i=»it6 
*ifeBi£B&*&&y« igatiBi*, saffifinictgitf, 
*tfc*io»t» Kg«£s»fflii=g*if *>*tfcss2©B 

it£*L, iSSl ©BteKJfWl ~ 1 OnmlDCoC r 
BSv&fcfr&fcy. H20Ilj:if^5~3Onma) 
C o b & «tt ftGttSBI= ck o T t gfi£-C # 

[0 0 1 1 ] t'JT. *£f?8l=,fc*U*, ffittB©33HWl 
[0 0 12] 

[HB©^irS©**®] j*lti=, *«ni=««Btfteiftfli 

[0 0 1 3] 

mmwi m 1 1*. *n9nz&%>m.n&mki*o)n i n 

fr&ttS. m 1 ©13 1 SU:g20)i3 2 

T. *>y3>XI±A I A^is^r&o *ffi1©S®li, j&g 

X-? 1 -Vfil^£J£$*iTl.vC*&l^ if5Z, *77-f7 
XI4->'J a >j^€>fc-5S« 1 ©g®li. N i A 1 1?> 
4r$^XTL^TtatS X. A I jf^£>£E-5Ss#ji 1 ©^®IC 

[0 0 1 4] MHtT«|2tt. ^©S1XI4S»2©« 

«i©«itr-i4, MttTiii2a. c 

r, CrMo. CrTi, C r V, CrWS^CrMn 

A n p>^<5 ^ 6 s« $ & ft y . 5-3 

i fr£&£J|*i=SL-ci*«. S2©«it-eii, 

*M1±T*feH2l*. N i A IXUFeAIANb^y, 5 
~3 0nm©gISSn. C©H2©1Sjtl4. £*E 1 
A^'^X, it77-f 7XI*->'J 3 >*>5>ft4Ji$|rS L 

[0 0 1 5 ] Si ©B 3 11*, 1 - 1 0 n m©KJI£:& 
nCoCrBl^^W. 12(013 21*. 5~ 
3 0 nm©KJ!£3r$- 4C oi^biSS. g 1 ©Jf 
3 1 IC33lt-5B©^^g:li, 1 a t %Jsl±"Cfcy, »^ 
L< 1*4-1 0 a t%T-fc£„ X, g52©Jf 3 2ICfclf 
-SB©^^*!*. 0, XI*, m 1 ©B3 1 ICfclt^B© 
^=&SJ:y'h$t^ E2©B3 2lCfclf-5B© 
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£*SI4. 0-6 a t L<I44 a t 

5St?fe§o m 1 CDS 3 1 IS. S2©13 21-fcl^T. ft 

$ffl&^tr^x.&i;is-ft&^MX#*h bp 

[0016] 11 OS 3 1 14. CoCr a Bb X c Yd 
A*6fty. X = P t , Y = T a, 30^a ( a t %) ^ 
15, 8£ b (a t 96) ^ 1 . 1 5 ^ c ( a t %) ^ 
0. 5|d (a t%) ^O'CfcoTt&l''. X. % 1 CD 
13 1 14. »t*c raaxi*/Jt$lvgFHtfRO>fe«>l::. 
tST-ftffitt-CSjoTtai^ ft 2 COB 3 214. Co. 
Fe, N i C*lt><D^&, CoCrTa. CoCr 
Pt. CoCrPtB. CoCrPtTa, CoCrP 
t Wjyc o C r P t T a N b frhtZ&Vfr— ^A^bS 
«<*ftfc#&A^ft&^j£T-3c.oT=ba^. CCD*§-&. 
% 2 CDS 3 2 CDffiJ^I4 5~30nmtL> S 2 CDS 3 2 
CD^Blf4{4. m 2 CDS 3 2A<ftJj££*l.Sft 1 CDS 3 1 CD 
8® KBgjft o TSISJ $ ti £#J* i t -5 C 1 4, T? * -5 . 
[0 0 1 7] ±fiOS4l4. CXI4DLCA^ft£>. 
L<I4. *«Bft3!lBA<.±.ffilB 4 icftftSitTl**. * 
«ft«l=**il*. TifeS2l-«Lr. AftftftAMBAl 
1 CDB3 1 £m&Zt&X'£Z>o »=. ft2 

cds3 2icfct^T. tt^-y--f xat;tt^-9--fX»*©» 

frCftHS N R&lflft£ftEit£Jt9l-C*&. 
[0 0 18] ft. *Mtft-ei*. ft 1 CDS 3 1 A<B£# 
t?£&A<> 6 ft ^ftJjET? fc-g>A<. C r CD#r£fc£te3It-5>5t 

*xi****xT«rt. tmmtLx. mi cdb 31 

*<CoCr Xfre>««tttj££LTt.Al*. CCDH^. ft 
2 CDS 3 2 14. X(DftftftA<0« XI*. ft 1 CDS 3 1 |= 
£lt«X0ftftft£U/h$lV Co**ftfr&ft4. C 
CT?. XI4. 0S^.I4B. Ag. Cu. C. Pfr^tt&f 
;u— *ife5cftXI4-E-<Dftftfr 6. ft -5 . 

[0 0 19] ft|=. *ftHI=&SBftEftttftaft2ft 
JS^I^IJi^-r^. B2I4. ftft!BftftttCDft2i!ffi09CO 

R-»ft*ftu -t-©Kwi*ft«M-*. mziziji-tmm. 

Eftftftli. TJ6S2fcBttft3 0Bi«)ft&®mi::K 
ltP»tuf=. *IM6«Xlcirr«. CCD*RUB5I4. ft 
i?A*1 —5 nm<DC o C r ^■&&A' k '=>ft£ D 

[0020] *ftft«ic,j:*iii. tprsmsz&itzzt 

l=J:y. ftl CDS 3 1 CD$3«g$4EloJA<SlZia)±-f -Set 
A<1?£&. JfclZ. ^SUSlCft-SftftEftftfcCDft 3f|ft 

m&t&mrz. a 3 it. BftEttttttaft 3 nmmam 

&$mir BrBBTfeS. I^B*. Bl £B-ft#l=l4B 

u -troftwttftarr*. 
[0021] B3i=ft-f&ftEfttt<*-ci*. TtfeB2 

A<. mi CDTifeBa!#2 1 £ft2CDTifeS§!5#2 2 tfr 



*=ft5 2BftjS£*-f&. ft 1 <DTlfeBS|J^2 1 14. N 
i A IXttB2f8Mtft£ft-r«ftft*&tt«. X. ft 
2<DT*feBai#2 214. 0. 1 5~ 1 0 nmCDftJI^ 
t5c rXI4C r ftftft»&4:«. *ftft«|=J:;titf % 
T1&B2S 2Bftittr*C<tl=«fcy. ftftl irftlxfe 
TifeB2£«:i: LTCDfSBWEiaj 

[0 0 2 2] *ic. *SEWUJ5:*KSeftfttt:cDft4ft 

a 4 14. ftSLEftftfcrosus&fteiicD 

ggS^^-TBiffia-Cfe-5. HB4>. Si .h^-S|J#|rl4 
l^-##£ttL. *©KWI**ftr*. S4lc^-fffi§t 
Eftttttl** N i P^e>ft*->-KB6*ft(c^-rs. 
*ftft«l=«fe*tl4. ftlcftffii CffltNfetL-S A I A<JSl> 
6*l««*. Ti&f§2±i*t LTOttJIMEfflSJElcn 

[0 0 2 3] ffi. ±EftftEftttfta>ft1~ft4ftfttt 

&tf£«*«<D5%. «gcD2JiUL£$£«*.£:fc>-y--c ; feao 

Ctl4. »5*-C*ftt*. *ftftl=ft&fltftEft 
tt(*Tfft&ft*|ft?ftft|::-3ltTBi9i-r<&. J±^<Dfcfe 

EflUSttfi. *£ 1 . T«bB 2 . +FfflB 5 0 0. M14B 
5 0 1 &t;±GgB4<i:;^P,fc-5. CCD^^-CD^^B 5 0 
OtSatSBS 0 1 CDlfl*£:bl*CD2!>ftl4. *«KI=fclt 
^.ffi1±B«3tCD3ami±<mft-i.CDT?. CCDft^*?# 

BHI=*-^ <fc?l-. TifeB2. <£Pb1B5 o OSUTffitiB 
5 0 1 CD&T-&I4. ^^BS^C-Cfe-So 
[0 0 2 4] CtLlC^L. H6I4. S2t*IZ|ftBJLfc 
ftftEftftftOft 2 ftSS^ICD-gBlzfclt *tt?*ft$€* 

ittBJI4*B§-rS. H6l=ft-j-J:3l=. TlfeB2. 4>KS 

5aym CDB3 1 o-fti=feit«tt?su:. *^esh 

C-efe-S. LA^L. m 2 CDS 3 2 CDU^f-Stt. TlfeB 2 

©a^ft t itttt z t *^ ft y /J> * 

[0 0 2 5] 07I4. BSI=ftrSftEftft#(OTEM 
(Transmission Electron Mi 
c r o s c o p i c) ©fSBf^ff^^^l-B-Cfc-5. B 
714. ftftl (XI4S«S) . TtfeB2. 4"(fflS5 0 

o. m\£msois.xf±mm4izmi*tz#mfi. *t*N 

i A 1/CrMo/CoCrMo/CoCr PtTa/ 

[0 0 2 6] B7lc*-TTEMBfBft«ftftA^&. B5 
l::^-tffigiE»«t*i::oUTI4JS1iB5 o 1 CDia^SA^ 

7|Z^-TJ:5IC. N i A I gffi 1 <D£tt|&^l4. ftft 1 
±ICSJJiE$*L'5S2. 5 0 0, 5 0 OlCfcl^T&fSCDJgt 

T-a^snE-r*. c©.k5ftafti4. T%e2±i:M 
$^.-S)B5oo. 5 o 1 oftmum&tiimfozmmT & 
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[0027] B8I*. Bsi&icijfcELfcffimie 

3 ft««©TEM»B»«M£«-r. x. 
@9i*. m%.&mt£&o>m3m&m\z&itz > wn om3 

I*. StiM (XliSffi®) . TifeJl2. *figjf 5. fgl 

(D^3 i . I2WI3 2 2^±«ji4i=ffli**:*ra*«. 

i A I /C rMo/CoC rMo/CoCrPt 
B/CCDi§-££jj*-f. 

[0 0 2 8] 0 8 £1*0 9^8. 11 CDI1 3 1 CDCoC 

^-gA<T«lJf 2 (7>Jf&^g <fc y U /h£ < fc£ C £ *<5t 
CoCrPt (DM 3 1 (D'hS 

ft*. u©,fc5l:Sirog3icDCoCrIMi:B$ 
iSJo-TSCht^y. tt^«Jfl=feit* c r «fthlcia 

fcurS--5t>itT'li?3:<. *lcl*c r gtf^XTK-y 
h£*fc**&tt?G b i g*<8£*l-i>o ft^T. Cr 
MoTifeJf 2<D&^Jil::ff2j£$;|T.$mi 0>B3 1©Co 

*i&t>\ SUM*, c ri«H^#?/ H£^t;;*:£S?3i 

?Gb i gi glOi31 "CI*. 

fS^F -y-T X#tfO>#gfcjb<it&&*>*# L*. 
[0 0 2 9] LA N L. ffimfBii!«i*CDl&3S§S£0!IT-l*. 
c o c r B&smtu&m t LTmi^tl&O-ZltlZ 

<. «1±Jf 3£«2j£r5Co£-&&fribfc-&3l2a>Jf 3 
2 1= fc^T^ffl&^gStfSl-S&T 
fifc^-Sfc&OS 1 0>B 3 1 fc LTffll^'s+l'Cl^'S. Co 
C r BS^CDfu^tf)?*.. C ra<D^LNX7K-> 

tf**ftWGb i gi*. m2o>m3 2iz&iiz>mi&m 

Gsma I II*. CoCr BJkSi£<D 5 

[0 0 3 0] Stot. SI OI-*-f £51-. C o C r B 
£-&&0>S 1 ©Jf 3 1 ±lCj^fiE$^^ C o C r &£#<Z> 

K2<z>jf3 2izfci>ri±. ?a$ffiia ; f-y--f xxtfis-fc& 

T--*<X#*T*M#«=,*t£. 11 01*. ttftClftjt^OB 
3glJ£0iJl::jSlt£Ttf>Jf 2. I1©13 iai/m2C&Jf 

3 2fl>^-y-fX^^^-r@r*fe-s. si o*. s&sa 

*-f. 110*. (a) l*T*Jl2<DJK?-9-'f X*HT. 

(b) 1*^1 OI3 1 0»tt?*<f X4Hfr. (c) l*B2 
©1 3 2 ro^^-9--f X^flT^^-T. 

[0 0 3 1] i1 II*. ffigIS^«^a)m2 2ii;m4S 

JE©irofa^-&^-i±icfcit^sNR$. iKDi3i0)& 

d BT?5rL. *i$il*gl 1 0>Jf 3 1 ©UlSnrtiff L. 



• EPI*«1±Jf 3±#<DKHj!)<2 O nmCDiI-&a>S NR? 

^l. Qmtmttm3±#.(ommi}<i 7 n m©j|^ros 

NRf^t. Si II*. Si <&TiiSgit#2 1 . S20 

TtfeBgu^2 2. 4>nji5. i itDi3iai;i2<Da 

3 ZlzmMzttU&lzXA I /N i P/C r Moio/C 

0 C r 35/C oCr24Pt10B6 /CoCr22PM2T 
a 2 ©iso-CD S N R&tfTo 0 1 1 IZ^-^ck 7 IC f 1 
05^3 105^. XI*. mom 3 2 (Dfrii<Mte.m 3 £ L 

THit?>ti.rt^i.ii^tit«£-rst. 3 *<s 1 0 
S3 1 2<Di3 2^£>&.5>2jni:ii£:ir-f -sii^ 

[0 0 3 2] Si 21*. *SglpilZfc«>ffi£ieiIgfiCD- 

ssseijcDsgp^^-r^ss-c-fe^. ttfteaatai*. * 

BS/N-!7^>^5 Ot. «S©7-A5 1t. &7-A5 

SEftHfti ofre>sy. HB"Ci±/\^$?:/y 5 oa>± 
^£f*±1-£>g£«yHLf=4*®£jjvr. I5SW*^-v 
K5 2I*. 0O^.I*MR^v K«GMRA V K§f©W£^ 

JiSKDlgfjt^-tSo ^Slc^-fffimiBii 
^B©s*^i**:i*^a-efe§(0T?. -ero^JSi^Bj 

l**n§-t£. «BAtB£*gSa>*liJ£0iJI*. 

1 0©«jt I- StAIEitjgf* 1 01*. m$LU 

[0033] ft. **Kirtc*«aE»ssi**iiffipnsi 
>s^aiEisgMros*mdti*. si zizttmmzm^. 
£*u£t©-ci*fc<. «-ammi2itgsicSfflpr^-eife 
•So X. HAfStfggl*. '>& < t =t 1 oomtiis^a 

#£fB*.fc*ifi£T'fc*ll*£l^ JjLt. *^B^$HJ|0!||c 
[0 0 3 4] 
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